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Importance

Traditional healthcare education has emphasized technical skills and medical knowledge
while potentially overlooking structured communication training. Communication
failures account for most perioperative adverse events; therefore, early,
discipline-specific communication training is critical for nurse anesthesia residents.

Objective

To determine whether an acronym-based Case, Assessment, Reflect, Execute (CARE)
framework, delivered via simulation, enhances nurse anesthesia residents’ confidence in
preoperative communication.

Design, Setting, Participants

Pre-experimental single-group pretest—posttest study at an accredited front-loaded nurse
anesthesia program. Twenty-nine students, selected from a single cohort via
computer-generated random sampling prior to beginning residency, participated in a
90-minute educational session followed by a role-play simulation.

Main Outcome and Measures

Self-reported confidence measurement on five 5-point Likert items (use of appropriate
resources, information prioritization, plan formulation ability, verbal presentation, and
responsiveness to interactive questioning) was collected immediately before and after the
intervention.

Results

Mean composite confidence rose from 2.72 + 0.99 to 3.88 + 0.96 (A = 1.16, 95% CI
0.89-1.43; p < .001). Item-level gains ranged from 0.73 to 1.18 points, yielding
effectiveness indices of 0.43-0.57. Both paired t-tests and Wilcoxon signed-rank tests
confirmed significance despite non-normal score distributions. Instrument reliability
improved from o = 0.85 (pretest) to & = 0.96 (posttest).

Conclusion

A single, simulation-based CARE framework training session produced statistically
significant improvements in nurse anesthesia residents’ ability to prioritize critical
information and articulate anesthetic plans to preceptors. Although constrained by study
limitations, these findings support CARE as a viable framework warranting further
investigation in diverse healthcare disciplines and settings outside of anesthesia.

a The author serves as a peer reviewer for this journal. To ensure objectivity and maintain the integrity of the review process, the
author had no involvement in the editorial handling, peer review, or decision-making process for this manuscript. All procedures
were conducted in accordance with the journal's policies to avoid any potential conflict of interest.
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INTRODUCTION

THE CRITICAL NEED FOR STRUCTURED CLINICAL
COMMUNICATION

The ever-increasing complexity of healthcare delivery has
subsequently increased the need for effective communica-
tion to sustain high-quality patient care. Communication
breakdowns represent a significant threat to patient safety.
Structured reviews note that hand-off failures and ambigu-
ous exchanges contribute to most sentinel events and med-
ical errors.l2 In fact, the Institute of Medicine’s To Err Is
Human report? estimated that tens of thousands of pre-
ventable deaths occur annually in U.S. hospitals due to
medical error. Poor communication is particularly prob-
lematic during care transitions, handoffs, and in high-acu-
ity settings where accurate information sharing is essential
for patient outcomes.!:3 For instance, observational studies
in operating rooms have identified frequent and recurrent
patterns of communication failure, such as omissions, tim-
ing errors, and misunderstandings that disrupt workflow
and compromise safety.3 In response to these risks, the
Joint Commission and other healthcare entities have issued
calls to action, recommending standardized hand-off pro-
tocols to improve clinical communication.®5 Despite these
initiatives, evidence demonstrates that healthcare profes-
sionals, particularly those in training, often struggle with
clear, structured communication.> Communication is par-
ticularly challenging for trainees because of various factors,
such as frequent distractions, differing communication
styles among professionals, cultural and workforce diver-
sity, variations in education levels, physical and mental de-
mands, and workload time pressures.

According to accreditation and professional standards
within nurse anesthesiology, residents are required to com-
pose a written or verbal care plan for each case. However,
explicit instructions concerning the makeup or presenta-
tion of these care plans do not currently exist. Therefore,
the development of a formalized method to approach care
plans would serve to ensure that residents meet profes-
sional expectations and requirements for every case.

Traditional clinical education often lacks formal training
in structured verbal reporting and care plan presentation.®
This gap between educational preparation and clinical
practice requirements can lead to preventable medical er-
rors, delays in care, and compromised patient safety.”-8 Up-
dated requirements by accrediting bodies have begun to
address this disparity in training.>10 Educators must now
explore effective methods to implement these changes into
the curriculum. Aside from becoming consistent evaluators,
educators must also determine best-evidence strategies to
teach professional communication.

Prior to entering clinical practice, strategies using simu-
lation-based training aid in guiding and developing compe-
tency in communication.!!>12 This time of transition, which
exhibits high levels of stress and disorientation experienced
by trainees, often referred to as “Reality Shock”,1314 is a
particularly vulnerable period for communication errors.
Role-play simulations involving scenarios have demon-

strated efficacy for increasing effective communica-
tion.15-17 Of interest to educators is that these simulations
are low-stakes practice opportunities capable of being stan-
dardized and repeated for consistency. These simulations
are meaningful for learners as evaluators can offer imme-
diate feedback. Using simulation to guide learners is essen-
tial since time to practice communication in the clinical
arena is limited, preceptors may lack formal communica-
tion coaching, and feedback on performance is often incon-
sistent.

The Situation, Background, Assessment, Recommenda-
tion (SBAR) is an established evidence-based framework for
standardizing clinical communication.18-21 Qriginally de-
veloped by the military and adapted at Kaiser Permanente,
SBAR provides a structured approach for organizing and
conveying critical patient information.1214 The framework
includes the situation (current patient status), background
(relevant clinical history and context), assessment (analysis
of the problem), and recommendation (suggested actions/
plan). The effectiveness of this approach is demonstrated
for a multitude of reasons, particularly in reducing medical
errors.1,21.22 Research specific to simulation-based SBAR
training demonstrates increased confidence in communica-
tion, enhanced clarity, and improved completeness of infor-
mation presented. However, in anesthesia settings, which
require anticipatory reasoning and strategic planning, the
linear structure of SBAR may not fully support the needs of
anesthetic care planning.

A NEW FRAMEWORK

Preoperative planning between an anesthesia resident and
a preceptor is a time of critical information exchange and
meticulous strategizing. While SBAR is effective across
many clinical contexts, its structure does not fully support
anticipatory reasoning, collaborative decision-making, and
strategic formulation. Due to the forward-looking and an-
alytic nature of anesthetic care planning, the SBAR tech-
nique does not precisely meet the needs of the dynamic
interaction between the preceptor and preceptee at the piv-
otal time in patient care planning. To address this gap, the
CARE framework was formulated by adapting from SBAR to
meet the needs of the preceptor and preceptee. The authors
developed the framework by systematically reviewing es-
tablished professional standards for perioperative care and
documentation and distilling these elements into consol-
idated categories. The elements were subsequently orga-
nized into a simplified, acronym-based framework to pro-
mote efficient recall and facilitate clinical application. The
CARE framework as seen in Figure 1, guides practitioners
through presenting the Case (surgical details); review the
initial patient Assessment (medical history, medications,
and pertinent labs or tests); Reflect upon surgical and anes-
thetic considerations; and outline the Execution plan (in-
tended interventions, monitoring, and techniques). As is
evident, the CARE framework, was specifically tailored to
facilitate preoperative planning and communication be-
tween nurse anesthesia residents and preceptors. In these
settings, rapid decision-making and complex interventions
are routine, so adopting a structured communication ap-
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Case
* Surgery/Procedure

Assessment

* Medical history
* Medications/Allergies
* Pertinent labs/tests

Reflect

* Anesthetic Considerations
 Surgical Considerations

Execute

* Induction/Maintenance/Emergence plan
» Additional monitoring/Invasive lines

Figure 1. CARE Acronym-Based Communication
Framework Adapted from SBAR for use in Preoperative
Anesthesia Planning.

proach enhances the educational experience for learners.1>
23-25

METHODOLOGY

The aim of this study was to determine the effectiveness of
training for and utilizing the CARE acronym-based commu-
nication framework on nurse anesthesia resident reported
confidence. Particular emphasis was placed on assessing
ideal behavioral markers for non-technical skills, including
task management, team working, situation awareness, and
decision making.24 Specifically, perceived self-confidence
of the resident learner was evaluated to gain initial insight
into the effectiveness of the CARE framework-guided simu-
lation.

DESIGN

This study utilized a pre-experimental, single-group
pretest—posttest design to evaluate the impact of CARE
framework communication training and simulation on self-
reported confidence among nurse anesthesia residents. All
participants completed identical pre- and post-interven-
tion surveys immediately before and after the simulation.
No control group was included. Institutional Review Board
approval was obtained, and all ethical requirements were
followed throughout the study.

Training in the use of best-evidence resources, anes-
thetic plan development, and verbal presentation skills
within the CARE framework was delivered in a single, struc-
tured 90-minute instructional session. The session also ad-
dressed the identification of professional standards for
anesthetic care plans, provided a detailed explanation of

the CARE framework’s design, and included a practical dis-
cussion on strategies for maintaining its clinical relevance.
Participants were then given a random patient case sce-
nario, which included a complex makeup of the patient’s
medical history, preoperative labs and testing, and the in-
tended surgical need. They were then given approximately
45 minutes to prepare an anesthetic plan in order to im-
plement their training. Upon completion of the prepara-
tion, the student was invited to present their plan using
the CARE-based method. The role-playing simulation oc-
curred within a high-fidelity operating room with faculty
evaluators serving as the preceptor. Students were evalu-
ated formatively using a met/unmet assessment by faculty,
guided by a rubric aligned with the objectives of the CARE
framework. Following the evaluation and debriefing, stu-
dents were offered feedback from faculty members in or-
der to review any strengths or weaknesses of their presen-
tation.

SAMPLE & SETTING

The sample consisted of 29 nurse anesthesiology residents
enrolled in an accredited sequential didactic-clinical cur-
riculum graduate program who had completed the didactic
phase of their training and were preparing to enter clinical
residency. Participants were selected using computer-gen-
erated random sampling from a larger eligible cohort. In-
vitations were distributed via email, and participation was
voluntary, with the option to withdraw at any time. A total
of 35 students were invited to participate based on consid-
eration of faculty schedule, anticipated attrition, and fea-
sibility considerations for pilot evaluation. Six students de-
clined to participate, resulting in a final sample of 29, all
of whom completed the simulation and both the pre- and
post-intervention surveys.

DATA COLLECTION

A pretest and posttest were obtained from a questionnaire
that was made available via an electronic tablet. The ques-
tionnaire was developed to parallel the practice-based se-
quence of planning to reflect clinical expectations while
still integrating the principles of the CARE framework. The
students rated their confidence on a 5-point Likert scale
through a series of 5 questions, which assessed aspects of
verbally presenting an anesthetic care plan. The 5-point
Likert scale scored from 1 (concerned) to 5 (confident).
Question domains consisted of self-rating confidence in
utilizing resources pertinent to care planning (Q1), prior-
itizing relevant information when planning (Q2), formu-
lating a plan that meets professional expectations (Q3),
presenting a verbal care plan to a preceptor (Q4), and ex-
changing information in coordination with preceptor feed-
back and questioning (Q5). An optional open-ended item
invited participants to provide feedback or recommenda-
tions pertaining to the simulation. No demographic or
identifying information was obtained in order to reduce
possible bias and increase participant privacy. The partic-
ipants were allowed to complete the survey in a location
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Table 1. Pre- and Post-Intervention Confidence Ratings Across 5 Domains (N=29)

Q1- Q2 - prioritizing
utilize information
resources
Intervention? Pre- Post- Pre- Post-
Mode 2 4 2 4
Median 3 4 8 4
Mean 2.9 3.83 2.93 3.83
0,
Sl 3.25 4.18 3.35 4.2
Upper
0,
95% Cl 2.54 3.47 251 3.46
Lower
e 094 | 093 11 0.97
Deviation
Cohen'’sd -0.997 -0.866

Q3- Q4 - Q5 - preceptor
formulating a verbal questioning
plan presenting
Pre- Post- Pre- Post- Pre- Post-
2 4 3 4 2 4
2 4 3 4 8 4
2.48 3.66 2.52 3.93 2.72 3.97
2.86 4.03 2.86 4.3 3.12 4.33
2.11 3.29 2.17 3.57 2.33 3.61
0.99 0.97 0.91 0.96 1.03 0.94
-1.196 -1.388 -1.022

Abbreviation: CI = confidence interval; Std. = standard

a. Questionnaire items are listed with corresponding pre- and post-test intervention statistics. p < .001 for both paired t-tests and Wilcoxon signed-rank tests across all items.

separate from researchers in order to increase privacy and
remove potential for undue influence.

ANALYSIS & RESULTS

The collected data was input into JASP (version 0.19.2) to
perform all descriptive and inferential statistical analyses.
Descriptive statistics for each item on the questionnaire,
including mean, median, mode, and standard deviation, are
presented in Table 1. Pretest scores demonstrated moder-
ate variability across items, with mean scores ranging from
2.48 to 2.93. Posttest scores showed improvement across
all items, with mean scores ranging from 3.66 to 3.97. This
indicates a consistent increase in confidence following the
intervention. Paired-sample t-tests were conducted, and
assumptions of normality were assessed using the Shapiro-
Wilk test. Several items violated the assumption of nor-
mality (p < .05); therefore, Wilcoxon signed-rank tests were
additionally employed as nonparametric alternatives. De-
spite normality violations, both t-tests and Wilcoxon tests
indicated notable enhancements from pretest to posttest.
To further examine the magnitude and precision of the ob-
served changes, 95% confidence intervals for the mean were
calculated using the bootstrap method, given the previ-
ously discovered non-normality. These calculated intervals
support the conclusion of positive change. The normalized
gain formula was applied to compute an effectiveness index
for each item, with values ranging from 0.43 to 0.57, indi-
cating moderate to relatively high effectiveness. To assess
internal consistency of the questionnaire, Cronbach’s alpha
was calculated, resulting in values of 0.85 for the pretest
and 0.96 for the posttest, which reflect excellent internal
reliability of the instrument. See Figures 2 and 3. Overall,
the reliability of the measures was robust, and the find-
ings were consistent across parametric and non-parametric
analyses.

STUDY LIMITATIONS

Despite the findings of this study, there are several limita-
tions worth acknowledging and considering in the conclu-
sions of the results. The sample size of a single cohort was
small and limited to a single institution. Despite the po-
tential of being an underpowered study given participant
attrition, the magnitude of the intervention proved effec-
tive enough to demonstrate significance. The study em-
ployed a single-group, pre-post design without a contem-
poraneous control arm. In the absence of a comparator,
observed improvements cannot be unequivocally attributed
to the intervention and should instead be considered causal
in effect. Outcomes were limited to participants’ perceived
self-confidence, captured via a single self-report instru-
ment. Although confidence is a relevant precursor to per-
formance, self-assessment is vulnerable to social desirabil-
ity and recall biases, and it may not correlate linearly with
objective competence. Data was captured immediately
post-intervention, precluding any assessment of skill decay
or sustained behavioural change. In short, because the in-
vestigation lacked a control group and relied exclusively on
short-term, self-reported confidence metrics, causality and
clinical translatability remain uncertain.

DISCUSSION

The results of this study indicate that the intervention sig-
nificantly improved participants’ confidence across all mea-
sured items. Both statistical and practical significance are
evident by percentage improvements in correlation with
significant p-values. These findings align with a growing
body of literature underscoring the value of structured
communication tools in medical and nursing education. In
addition to the quantitative analytics, open-ended feed-
back responses included on the post-intervention survey
were positive as related to participant experience and over-
all simulation design. The consistency of qualitative find-
ings further reinforces the statistical findings offered. Un-
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MEAN CONFIDENCE SCORE
N

3.83 3.83 3.93 =
4 366
35
2.9 2.93
3 272
2.48 2.52
25
15
1
05
a1 Q2 Q3 Q4 Qs

QUESTIONNIARE ITEM (Q1-Q5: RESOURCES, PRIORITIZATION, PLAN, PRESENTATION, RESPONSIVENESS)

m Pretest m Posttest

Figure 2. Pre- and Post-Intervention Mean Confidence Scores for Nurse Anesthesia Residents Across 5

Questionnaire Items

Mean scores (1-5 Likert scale) increased significantly post-intervention (p < .001), reflecting improved confidence in utilizing resources (Q1), prioritizing information (Q2), formulat-

ing a plan (Q3), presenting verbally (Q4), and responding to preceptor questioning (Q5).

related to the purposes of this study, but worth mentioning
is that many participants commented that the timing of the
simulation was advantageous, as it created an opportunity
for precursory evaluation of the ability to apply and criti-
cally think through realistic scenarios just prior to entering
clinical residency. Information from student performance
in these simulations can offer high-yield insights to both
the program faculty who seek to evaluate retention of foun-
dational knowledge and for the students to determine con-
fidence in clinical readiness as they progress into residency.

The findings of this study support CARE as a viable
framework, which is a tailored alternative that addresses
the unique needs of anesthesiology education. Its structure
accommodates the anticipatory and preemptive planning
dynamics involved in anesthesia practice. Previous formats,
such as SBAR and the adjusted ISBAR or the alternative I-
PASS, were originally intended to serve as handoff tools. As
such, those tools were designed to be static to match the in-
tended reporting purposes between healthcare practition-
ers. The CARE framework, meanwhile, encourages prospec-
tive articulation of clinical strategy, better suiting the
educational context of anesthetic planning between anes-
thesia residents and preceptors.

The item that reflected the greatest improvement among
participants involved the primary objective of the frame-
work, which was increasing confidence in verbally present-
ing to a preceptor. This suggests that the model may be es-
pecially effective in cultivating not just internal confidence,
but also interpersonal communication behaviors that
translate directly into clinical performance. This aligns
with findings from Farzaneh et al,18 who observed similarly
strong improvements in self-efficacy and clinical decision-

making among anesthesiology nursing students following
SBAR-based simulation. However, while their intervention
spanned 8 sessions over 4 weeks, the current study achieved
comparable gains through a single structured session, sug-
gesting the CARE framework may vyield efficient learning
outcomes when tailored to its domain. Preparing students
to manage preceptor interactions with structured commu-
nication tools not only builds confidence but also promotes
more favorable preceptor perceptions during the early
stages of clinical immersion. This further supports simula-
tion-based CARE framework training as a valuable bridge
between theory and practice.

From a pedagogical standpoint, the use of simulation,
immediate feedback, and role-playing within a high-fidelity
environment likely contributed to the effectiveness of this
intervention. Simulation has consistently demonstrated
improved communication, critical thinking, and decision-
making skills. Unlike prior studies focused on general com-
munication or handoff safety, the CARE framework targets
anesthetic-specific planning behaviors, offering a disci-
pline-specific advantage not yet addressed in the literature.

FUTURE RESEARCH

The preliminary findings of this study, which demonstrated
promising improvements in nurse anesthesia residents’
self-reported confidence, provide a foundation for further
exploration of the CARE. To build on these results, future
research should address several key areas to validate and
extend the framework’s utility in anesthesia education and
beyond.
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X-Axis: Pre- and Post-Intervention Survey (1 = Pre, 2 = Post). Y-Axis: "Mean Score Difference on Likert Scale. Item numbers: “Q1: Utilize Resources,” “Q2: Prioritizing Information,”

“Q3: Formulating a Plan,” “Q4: Verbally Presenting,” “Q5: Preceptor Questioning”

Non-overlapping intervals indicate statistically significant improvements (p < .001) in communication confidence following CARE framework training, with differences ranging from
0.73 to 1.18 across using resources (Q1), prioritizing information (Q2), formulating plans (Q3), presenting verbally (Q4), and responding to preceptor feedback (Q5).

Longitudinal studies are essential to assess the durabil-
ity of the observed confidence gains and their translation
into sustained behavioral changes in clinical practice. The
current study captured data immediately post-intervention,
limiting insights into skill retention over time. Future in-

vestigations could implement follow-up assessments at in-
tervals (e.g., 3, 6, and 12 months) during residents’ clinical
training to evaluate whether CARE-based training main-
tains its impact on communication skills. Such studies
could also explore whether repeated exposure to CARE-
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guided simulations enhances retention, potentially reduc-
ing the “reality shock” experienced during the transition
from didactic to clinical environments. Elucidations of this
sort would provide additional validity to the design of the
simulation and timing within anesthesia training programs.

Incorporating preceptor-rated outcomes would provide
a more objective measure of the CARE framework’s effec-
tiveness and match the long-term goals intended as part
of simulation in healthcare. While the current study relied
on self-reported confidence, which demonstrated improve-
ment, self-assessment may be influenced by biases such as
social desirability. Preceptor evaluations, using tools like
the Anaesthetists’ Non-Technical Skills framework, could
assess residents’ ability to prioritize critical information
and articulate anesthetic plans in real clinical settings.24
These ratings could validate whether the confidence gains
translate into observable improvements in intraprofes-
sional communication and decision-making.

Future research should explore clinical performance
metrics to determine the CARE framework’s downstream
effects on patient care and operational efficiency. The
study’s focus on the communication framework aligns with
prior literature linking structured communication to re-
duced medical errors. Investigating metrics such as error
rates, time to complete preoperative planning, or periop-
erative adverse event rates could establish whether CARE
framework training contributes to safer, more efficient care.
For example, observational studies in operating rooms
could quantify communication-related disruptions before
and after CARE framework implementation, building on the
study’s finding that CARE enhances information prioritiza-
tion.

Evaluating the CARE framework in interprofessional and
interdisciplinary settings would broaden its applicability
and address gaps in external validity. The current study was
limited to a single cohort of nurse anesthesia residents,
but anesthesia practice often involves collaboration with
surgeons, nurses, and other healthcare professionals. Test-
ing the CARE framework in interprofessional simulations,
such as those involving surgical teams or critical care units,
could assess its effectiveness in facilitating team-based
communication and planning. Additionally, adapting CARE
for other disciplines, such as surgical or emergency medi-
cine training, could leverage its anticipatory and strategic
structure to enhance communication across high-stakes
healthcare contexts. These studies could compare CARE to
other frameworks (e.g., ISBAR, I-PASS) to determine its rel-
ative efficacy in diverse settings.

In summary, future research should prioritize longitudi-
nal assessments, preceptor-rated outcomes, clinical perfor-
mance metrics, and interprofessional applications to vali-
date and expand the CARE framework’s role in healthcare
education. These efforts would clarify whether the observed
improvements in communicative confidence translate into
meaningful clinical outcomes, potentially positioning
CARE as a scalable tool for enhancing patient safety and
training efficiency.

CONCLUSION

This pre-experimental investigation provides preliminary
evidence that the CARE acronym-based framework pro-
duces statistically and educationally meaningful gains in
nurse anesthesia residents’ self-perceived communicative
confidence. Mean Likert scores improved by 0.73-1.18
points across all domains, yielding moderate-to-high nor-
malized gains and large within-subject effect sizes. These
results extend the growing body of literature on structured
communication tools by demonstrating that a discipline-
specific framework, purpose-built for anticipatory anesthe-
sia planning, can be efficiently assimilated at the critical
transition point from didactic to clinical training.

From a pedagogical perspective, the combination of
mnemonic scaffolding, deliberate practice in a psycholog-
ically safe environment, and real-time debriefing appears
to accelerate the development of non-technical skills. No-
tably, the intervention strengthened participants’ ability
to prioritize critical information and coherently articulate
anesthetic plans to preceptors, both of which are funda-
mental to safe perioperative care. In curricular terms, CARE
framework offers educators a low-resource, reproducible
strategy that aligns with accreditation imperatives for ex-
plicit instruction in professional communication.

Interpretation of these findings must remain circum-
spect since confirmation of hypothesized benefits through
rigorous, controlled research remains to be determined.
The present study indicates that the CARE framework is a
feasible and effective educational intervention for enhanc-
ing structured communication in nurse anesthesia train-
ing. By extension, this method may prove essential to safe-
guarding perioperative patient safety. In aggregate, the
magnitude and consistency of the observed improvements
suggest that CARE is a viable framework that merits further
investigation.
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